The aim of this paper is to develop a dynamic model and scheme for DFIG systems to improve the performance and control scheme for DFIG systems to improve the performance stability under unbalanced grid conditions. A dynamic DFIG and stability under unbalanced operation. A dynamic model of model containing the positive and negative sequence components is presented using stator voltage orientation. The proposed model DFIG systems based on stator voltage orientation (SVO) under accurately illustrates the active power, reactive power and torque unbalanced condition is presented. The relationships between oscillations, and provides a basis for DFIG control system design torque, output power, and unbalanced stator voltage supply and during unbalanced network supply. Various control targets such rotor current are fully established. Various control targets, such as eliminating the oscillations of the torque, active/reactive power as no to are discussed and the required rotor negative sequence current as rque pulsation, or no power oscillation are discussed for fulfilling different control targets are described. Performance Based on the developed model, system control using two of a DFIG-based wind turbine under unbalanced condition using separate controllers, i.e., positive sequence controller and the proposed control method is evaluated by simulation studies negative sequence controller are designed. The performance of using Matlab/Simulink. The proposed control scheme a DFIG system operating under unbalanced conditions using significantly attenuates the DFIG torque or active power the proposed control strategy is evaluated by simulations using oscillations during network unbalance whereas significant torque/power oscillations exist with the conventional control Matlab/Simulink schemes.
II. DFIG MODELING UNDER UNBALANCED CONDITIONS I. INTRODUCTION
The existing DFIG models are primarily developed on the Nowadays, doubly-fed induction generators (DFIGs) are basis of symmetric grid voltage. For unbalanced supply, both commonly used for large wind turbines operating at variable positive and negative sequence components of voltage and speed. For maintaining continuous operation of such wind current need to be considered in order to accurately describe turbines during power system disturbances, i.e., fault ride the system behavior. In order to obtain a decoupled control through capability, extensive studies have been carried out in between torque/active power and reactive power, d-axis in the the last few years. However, symmetrical voltages are synchronous reference frame is generally oriented along the considered in most cases [1] [2] [3] [4] . In reality, asymmetric faults stator flux vector or the stator voltage vector. In this paper, occur more frequently than symmetric faults in transmission stator voltage orientation is used. 
respectively. The spatial relationship of these three reference 3L_ frames is shown in Fig. 2 
According to (3), the stator voltage V5, stator flux qiLand rotor current Jr can be expressed using their respective positive According to (1) and neglecting the stator resistance, in the and negative sequence components. Thus, based on (4), the (dq)+ reference frame, the stator voltage is given by active and reactive power can then be expressed as (10) into (6) and (8) employed to reduce the negative sequence components in PLL Furthermore, the negative current reference values should set [9] . an appropriate limitation to ensure the generator windings not B. Positive and negative sequence components separation overheating. PI controllers are used for regulating the rotor positive and Once the (dq)+ and (dq)-reference frames being determined negative sequence currents to follow their respective varying using the PLL, the various measured quantities can be reference points. The required rotor control voltages in the transformed into the synchronous reference frame. The positive positive and negative sequence frames are given by and negative sequence components transformed into (dq)+ and (dq)-frames are given by 3ej =k1(Ir I -)o+r V(Ir-I)dt +K-P (20) controllers can be calculated by (14) and (13) In order to verify the proposed control scheme, simulations
Wind for a 2MW DFIG system shown in Fig. 4 were carried out turbine using Matlab/Simulink. The DFIG system parameters are given AC in Table I Target 2 during 02s-0.3s. As can be seen in Fig. 5(B 
